Calcineurin-catalyzed reaction with phosphite and phosphate esters of tyrosine.
A convenient synthesis is reported for the preparation of the phosphite ester of tyrosine methyl ester. By use of calcineurin, at 30 degrees C, a phosphite ester was hydrolyzed with a VM value [119 nmol/(min.micrograms of E)] approximately 500 times greater than that obtained with tyrosine phosphate [0.23 nmol/(min.microgram of E)] as substrate, but with similar KM values (12 mM for Tyr-PH ME, 11 mM for Tyr-P). Acid phosphatase, on the other hand, hydrolyzed the phosphite ester with a VM and KM value lower than those obtained with tyrosyl phosphate. The temperature dependence of the kinetic parameters (KM and VM) was evaluated, and the activation parameters were obtained with both substrates. The entropy of activation associated with the enzymatic hydrolysis of tyrosine phosphate agrees with the entrophy change for the hydrolysis of the monoanion of phosphate monoesters. The energy of activation for both substrates was in agreement with the energy change for hydrolysis of the oxygen-phosphorous linkage of phosphate monoester monoanions and phosphite esters. These results are consistent with a scheme of general acid catalysis in the action of calcineurin.